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Neutral atoms provide an excellent resource for quantum information processing, combining the long atomic coherence times of the hyperfine ground-states with the strong dipole-dipole interactions 
of highly excited Rydberg states for generating deterministic entanglement between qubits separated by < 10 µm [1]. Scalable long-range interactions can be obtained by coupling the atomic array to 
a superconducting microwave cavity enabling hybrid quantum information processing where the cavity-mediated entanglement allows atoms to be coupled over cm length scales.  
We present the first steps towards such an experiment incorporating high fidelity readout using an sCMOS camera [2] and the ability to drive fast, optically addressable rotations of the hyperfine-
encoded qubits to the Rydberg state. Using our sub-kHz cavity-stabilised laser system [3] we demonstrate coherent control of single Rydberg atoms, performing Ramsey spectroscopy to determine 
coherence time and to generate entanglement between a pair of atoms separated by 6 µm. Combining this excitation scheme with our ground-state Raman lasers we show progress towards the 
implementation of a mesoscopic Rydberg gate based on electromagnetically induced transparency (EIT) offering robust entanglement of multi-atom ensembles [4]. 
Entanglement protocol is robust to thermal 













Gate time ~ 10ns
Storage 1-10s
(a)
Coherent Control of Rydberg atoms for 
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Hybrid Quantum Information Processing
Introduction
Hybrid Quantum Systems
Hybrid quantum computation exploits the unique strengths of 
disparate quantum technologies, enabling realisation of a 
scalable quantum device capable of both fast gates and long 
coherence times.
Key Applications 
      
¥ Enhanced security via quantum cryptography 
¥ Distributed quantum computing 




Entanglement observed for two atoms at 6 µm separation - see      -enhancement in excitation to 
singly excited state and suppression of                .
Quantum networks require hardware to generate entangled photons incorporating quantum 
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Atoms excited to
T




= 4.7± 0.5 µs
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Atomic qubits have long lifetimes and efficient coupling to optical photons, long coherence 
times, but slow (MHz) entangling gates via strong Rydberg dipole-dipole interactions [1]. 
Superconducting qubits coupled via microwave resonators 
are promising candidates for hybrid systems with both fast 
gates (GHz) and a scalable architecture but have relatively 
short coherence times [5]. 
Exploit Rydberg electric dipole moment to 
strongly couple atoms to superconducting 
microwave circuit [6]. Cavity mediated 
entanglement provides a scalable long-
range interaction [6,7].
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➡  Strong atom-photon coupling without cavity 
➡  Cooperative, directional photon emission 
➡  Efficient coupling to single mode fiber 
➡  Ensemble qubits robust to atom loss
Dipole Blockade Ensemble Qubits
Strong dipole-dipole interactions prevent 
excitation of more than a single Rydberg state 
for                            [1].
Exploit blockade to create ensemble qubits - 
qubit encoded in a shared collective excitation.
R < Rb ∼ 10 µm
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Ω
<latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit>
Ω
<latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit><latexit sha1_base64="A+J/d4WIaE9qsi3/7kcxWTApKVs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0RFE8BL9 6MYB6QLGF20puMmZldZmaFEPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dUSq4sb7/7a2srq1vbBa2its7u3v7pYPDhkkyzbDOEpHoVkQNCq6wbrkV2Eo1UhkJbEbDm6nffEJteKIe7CjFUNK+4jFn1Dqp0bmT2KfdUtmv+DOQZRLkpAw5at3SV6eXsEyis kxQY9qBn9pwTLXlTOCk2MkMppQNaR/bjioq0YTj2bUTcuqUHokT7UpZMlN/T4ypNGYkI9cpqR2YRW8q/ue1MxtfhWOu0syiYvNFcSaITcj0ddLjGpkVI0co09zdStiAasqsC6joQggWX14mjfNK4FeC+4ty9TqPowDHcAJnEMAlVOEWalAHBo/wDK/w 5iXei/fufcxbV7x85gj+wPv8AVzJjvM=</latexit>
V (R) = −C6/R
6
∝ n11







<latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit><latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit><latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit><latexit sha1_base64="9Kg3VZAY8oVwF2cycTJTHOkA89E=">AAAF4HichZTNbtQwEIDT0oVS/lo4crFYrcQBqg1CAiFAlVooXGhp6Y9olpXjTFJrbSe1Hdoo5M4NceVpeA1egCs8ApMf2ma7ai2tdjIzn2fGnrGfCG5sv/9ravrSTOfyldmrc9e u37h5a37h9raJU81gi8Ui1rs+NSC4gi3LrYDdRAOVvoAdf7Rc2nc+gzY8Vh9slsBA0kjxkDNqUTWc/+ih1RIvMdzTVEUCyAvihZqy3C1yzxxom78rCi/gJhE0MzYT4JlUDjmBT/lD7vkyHxUeC2JbihpdR2Dxf8iH893+Yr9a5KzgNkLXadb6cGFGeUHMUgnKMkGN2XP7iR3kVFvOBBRzXmogoWxEI9hDUVEJZpBXh1CQHmoCEsYaf8qSSnuayKk0JpM+ekpq9824rVROtB1SkyGINjwFDGlBtzOx4dNBzlWSWlCsTiRMBbExKU+cBFwDsyJDgTLNsRbC9imeMG7UjuTLVo15mYs2oWlrA1MWWMz1ViDEWycsN TaWWLCUVAW4o4LD5iP3pC723EGOQrmXzLtuURSkXj1SK4nZj7VlqR1H/Yot7/UsfgHMeVHukPPjaBXzFtuPK6ozwtv+aYD+D0oiaBMbMTqQ+mIDHoagsTs4FW08qPGkbBUqihN8k0eqYhvTOXv4mjZnJepB6Lqkmo4qoR5BO3lOjsgX0uaw3xuuGqWSqiep4dCOzBF5OcatyaRKek1CRIdl6cn/0nvrOvaBbFCfk9caDlJsrKxNr9TwCgg7GV4BmyquovGgbCwoO+aW4xSfHBWdH5eNxZ3ATw69ChW5SvF7CCd39OqIcYuju2mpLdNmNMMMLIzR+hStT+iNLPBBRxfQUHcjtHoL8IVyx9+js8L2o0W3v+i+f9x deta8VbPOXeeec99xnSfOkvPGWXe2HOb8dH47f5y/Hb/ztfOt8712nZ5qmDtOa3V+/AO75vhJ</latexit>
√
N
<latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit><latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit><latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit><latexit sha1_base64="Meue8kJx/7sqR/EwuqlYJZ82zyk=">AAAFjHichZRbT9RAFIAHZBVREfTRl4mbTXwwZGtINN5Cwgr6IghySehmM52elgmdaZmZCk3tn/BV/5j/xtOLQMsGJmly5pzzncvM6XhJJIwdDv/OzN6Z6929N39/4cHDR4uPl5a f7Js41Rz2eBzF+tBjBiKhYM8KG8FhooFJL4ID72S9tB/8AG1ErL7bLIGxZKESgeDMourQNafa5l+LyVJ/uDKsFr0uOI3QJ83anizPKdePeSpBWR4xY46cYWLHOdNW8AiKBTc1kDB+wkI4QlExCWacVwUXdIAanwaxxk9ZWmmvEjmTxmTSQ0/J7LHp2krlVNsZMxmCaHN9gSkt6HYlNngzzoVKUguK14UEaURtTMvTob7QwG2UocC4FtgL5cdMM46B2pk82eoxL2vRJjBtrW/KBouFwQgCvCHKU2NjiQ1LyZSPERWcNZvclbo4csY5CmUsmfedoihovQa0VlJzHGvLU9tFvYp1PTkFvwUWoigj5OIiW8V8wVERi umMirZ/6qP/y5Lw28ROjA60vlhfBAFonA7Bojbu13hSjgqLikt8V4SqYhvTDTE8zZqzipgKI6B9h7o457YqaEDRTt/Tc/qTtrkTsA1XOleUrgI0HNqROacfO9yWTKqitySEbFK2nvxvfbCtYw/oDvME3dBwmuJgZW16VMMjiOx0eAQ2VUKF3aS8k5RfcOtxis+DCm/Oyzt5p/DTU29CRW4y3E/g8o4+nXNh8dfdtcyWZXOWYQUWOrS+QutLeifzPdDhLTTU0wit2QJ8oZzue3Rd2H+14gxXnG+r/bW3zVs1T56R5+QFcchrskY+k22yRziJyC/ym/zpLfZWe+96H2rX2ZmGeUpaq7fxD8FT1Cw=</latexit> Enhancement
Mesoscopic gate protocol
Collective enhancement leads to number dependent pulse durations leading to low fidelity for 
atomic shot noise. Mller et al. provide alternative EIT gate protocol for ensemble qubits [4].
Control atom Target Ensemble
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a) For control atom in state   the ensemble 
adiabatically follows dark state 
b) For control atom in    blockade detunes EIT 
condition enabling Raman transfer 
Implements high fidelity C-NOTN gate
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Cs atoms cooled in MOT before being optically transported 30 
cm to UHV science cell where they trapped in microscopic 
tweezer traps separated by 6 µm.
Single Atom Trapping
Single qubit operations performed using two-photon 
transitions detuned                              from resonance.         
Two-photon excitation to Rydberg via D2 line. Lasers 
stabilised to high-finesse ULE cavity with relative 
linewidth < 200 Hz and <1 Hz/s drift rate [3].
Atoms detected using sCMOS camera to achieve high fidelity 
readout (error               ) with 1 µm spatial resolution [2]. 
Achieve ~90% clock-state preparation at a temperature of ~10 
µK following adiabatic ramping of trap depth to 300 µK.
ε < 10
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Achieve ~MHz two-photon Rabi frequency - measure single 
atom coherence via Ramsey fringes - obtain                        .
|4, 4i
<latexit sha1_base64="oWManbOuLBXCafu38WoYRRoAEFU=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENpU9H FACIltaU9QKI+KrFaOMwkWsZPaTiFK8yt6bX9Y/00njwIJK7AUaTwz3zzsib0kEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86Xtf7m2+atmicvyEvyijjkHdkkn8guOSCcSPKL/CZ/eou9N7313kbtOjvTMM9Ja/W2/wGiD9Py</latexit><latexit sha1_base64="oWManbOuLBXCafu38WoYRRoAEFU=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENpU9H FACIltaU9QKI+KrFaOMwkWsZPaTiFK8yt6bX9Y/00njwIJK7AUaTwz3zzsib0kEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86Xtf7m2+atmicvyEvyijjkHdkkn8guOSCcSPKL/CZ/eou9N7313kbtOjvTMM9Ja/W2/wGiD9Py</latexit><latexit sha1_base64="oWManbOuLBXCafu38WoYRRoAEFU=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENpU9H FACIltaU9QKI+KrFaOMwkWsZPaTiFK8yt6bX9Y/00njwIJK7AUaTwz3zzsib0kEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86Xtf7m2+atmicvyEvyijjkHdkkn8guOSCcSPKL/CZ/eou9N7313kbtOjvTMM9Ja/W2/wGiD9Py</latexit><latexit sha1_base64="oWManbOuLBXCafu38WoYRRoAEFU=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENpU9H FACIltaU9QKI+KrFaOMwkWsZPaTiFK8yt6bX9Y/00njwIJK7AUaTwz3zzsib0kEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86Xtf7m2+atmicvyEvyijjkHdkkn8guOSCcSPKL/CZ/eou9N7313kbtOjvTMM9Ja/W2/wGiD9Py</latexit>
|5, 5i
<latexit sha1_base64="w1Dn21zzoVnxtCic6bLath1vqTw=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyNaI+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86XN/3Nt81bNU9ekJfkFXHIO7JJPpFdckA4keQX+U3+9BZ7a7313kbtOjvTMM9Ja/W2/wGsVdP0</latexit><latexit sha1_base64="w1Dn21zzoVnxtCic6bLath1vqTw=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyNaI+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86XN/3Nt81bNU9ekJfkFXHIO7JJPpFdckA4keQX+U3+9BZ7a7313kbtOjvTMM9Ja/W2/wGsVdP0</latexit><latexit sha1_base64="w1Dn21zzoVnxtCic6bLath1vqTw=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyNaI+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86XN/3Nt81bNU9ekJfkFXHIO7JJPpFdckA4keQX+U3+9BZ7a7313kbtOjvTMM9Ja/W2/wGsVdP0</latexit><latexit sha1_base64="w1Dn21zzoVnxtCic6bLath1vqTw=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyNaI+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObr62sFZOl/nB1WC16U3Aao U+atTtZnlOuH/NUgrI8YsacOMPEjnOmreARFAtuaiBh/IyFcIKiYhLMOK8qLugANT4NYo2fsrTSXidyJo3JpIeektlT07WVyqm2c2YyBNHm+gJTWtDtSmzwfpwLlaQWFK8LCdKI2piWx0N9oYHbKEOBcS2wF8pPmWYcA7UzebLVY17Wok1g2lrflA0W C4MRBHhFlKfGxhIblpIpHyMqOG82uSt1ceKMcxTKWDLvO0VR0HoNaK2k5jTWlqe2i3oV63pyCn4HLERRRsjFZbaK+YyzIhTTGRVt/9RH/5WS8NvEXowOtL5YXwQBaJwOwaI27td4Uo4Ki4orfF+EqmIb0y0xPM2as4qYCiOgfYe6OOi2KmhA0U7X6QX 9SdscznvDlc4VpasADYd2ZC7oRofbkUlV9I6EkE3K1pP/rQ92dewB3WOeoB81fE9xsLI2ParhEUR2OjwCmyqhwm5S3knKL7mtOMX3QYW35+WdvFP46am3oSK3Ge4ncHVHHy64sPjr7ltmy7I5y7ACCx1aX6P1Fb2X+R7o8A4a6mmE1mwBvlBO9z26KR y+XnWGq86XN/3Nt81bNU9ekJfkFXHIO7JJPpFdckA4keQX+U3+9BZ7a7313kbtOjvTMM9Ja/W2/wGsVdP0</latexit>
69S1/2
<latexit sha1_base64="kgOVVRDCI+kea40Cxyp+m32d5FY=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hgcEsUNS GEhFX0CQS5GHazmU5Py4TOtM5Mhab2V/iqP8x/4+lFlpYNTNLkzDnnO5eZ03HjUBjb7/+dmb0z17l7b/7+woOHjx4vLi0/OTRRojkc8CiM9LHLDIRCwYEVNoTjWAOTbghH7tlWYT/6AdqISH21aQwjyQIlfMGZRdW3tff748x5tZqPl7r9lX656HXBq YUuqdfueHlODb2IJxKU5SEz5sTpx3aUMW0FDyFfGCYGYsbPWAAnKComwYyysuKc9lDjUT/S+ClLS+1VImPSmFS66CmZPTVtW6GcajtnJkUQbUNPYEoLulmJ9d+NMqHixILiVSF+ElIb0eJ4qCc0cBumKDCuBfZC+SnTjGOgZiZXNnrMilq08U1T65mi wXyhNwAfr4jyxNhIYsNSMuVhRAXn9SYbSp2fOKMMhSKWzLpOnue0Wj1aKak5jbTliW2jbskOXTkFvwUWIi8iZOIyW8l8xlkRiumUiqZ/4qH/y4LwmsRehA60ulhP+D5onA7BwibuVXhcjAoL8wm+LwJVsrXphhiuZvVZhUwFIdCuQ4c46LYsqEfRTtf pBf1Jm9wZ2JornEtKlwFqDu3IXNCNFrcj47LoHQkBGxetx/9b7+3qyAW6x1xBP2r4nuBgpU16UMEDCO10eAA2UUIF7aS8lZRfcltRgu+DCm7Oy1t5p/DTU29DSW4z3I9hckcfLriw+OvuW2aLsjlLsQILLVpfofWE3ks9F3RwCw3VNEJjtgBfKKf9Hl 0XDldXnP6K8+V1d3OtfqvmyTPynLwgDnlLNsknsksOCCeS/CK/yZ/OYudNZ72zUbnOztTMU9JYne1/COjTcQ==</latexit><latexit sha1_base64="kgOVVRDCI+kea40Cxyp+m32d5FY=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hgcEsUNS GEhFX0CQS5GHazmU5Py4TOtM5Mhab2V/iqP8x/4+lFlpYNTNLkzDnnO5eZ03HjUBjb7/+dmb0z17l7b/7+woOHjx4vLi0/OTRRojkc8CiM9LHLDIRCwYEVNoTjWAOTbghH7tlWYT/6AdqISH21aQwjyQIlfMGZRdW3tff748x5tZqPl7r9lX656HXBq YUuqdfueHlODb2IJxKU5SEz5sTpx3aUMW0FDyFfGCYGYsbPWAAnKComwYyysuKc9lDjUT/S+ClLS+1VImPSmFS66CmZPTVtW6GcajtnJkUQbUNPYEoLulmJ9d+NMqHixILiVSF+ElIb0eJ4qCc0cBumKDCuBfZC+SnTjGOgZiZXNnrMilq08U1T65mi wXyhNwAfr4jyxNhIYsNSMuVhRAXn9SYbSp2fOKMMhSKWzLpOnue0Wj1aKak5jbTliW2jbskOXTkFvwUWIi8iZOIyW8l8xlkRiumUiqZ/4qH/y4LwmsRehA60ulhP+D5onA7BwibuVXhcjAoL8wm+LwJVsrXphhiuZvVZhUwFIdCuQ4c46LYsqEfRTtf pBf1Jm9wZ2JornEtKlwFqDu3IXNCNFrcj47LoHQkBGxetx/9b7+3qyAW6x1xBP2r4nuBgpU16UMEDCO10eAA2UUIF7aS8lZRfcltRgu+DCm7Oy1t5p/DTU29DSW4z3I9hckcfLriw+OvuW2aLsjlLsQILLVpfofWE3ks9F3RwCw3VNEJjtgBfKKf9Hl 0XDldXnP6K8+V1d3OtfqvmyTPynLwgDnlLNsknsksOCCeS/CK/yZ/OYudNZ72zUbnOztTMU9JYne1/COjTcQ==</latexit><latexit sha1_base64="kgOVVRDCI+kea40Cxyp+m32d5FY=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hgcEsUNS GEhFX0CQS5GHazmU5Py4TOtM5Mhab2V/iqP8x/4+lFlpYNTNLkzDnnO5eZ03HjUBjb7/+dmb0z17l7b/7+woOHjx4vLi0/OTRRojkc8CiM9LHLDIRCwYEVNoTjWAOTbghH7tlWYT/6AdqISH21aQwjyQIlfMGZRdW3tff748x5tZqPl7r9lX656HXBq YUuqdfueHlODb2IJxKU5SEz5sTpx3aUMW0FDyFfGCYGYsbPWAAnKComwYyysuKc9lDjUT/S+ClLS+1VImPSmFS66CmZPTVtW6GcajtnJkUQbUNPYEoLulmJ9d+NMqHixILiVSF+ElIb0eJ4qCc0cBumKDCuBfZC+SnTjGOgZiZXNnrMilq08U1T65mi wXyhNwAfr4jyxNhIYsNSMuVhRAXn9SYbSp2fOKMMhSKWzLpOnue0Wj1aKak5jbTliW2jbskOXTkFvwUWIi8iZOIyW8l8xlkRiumUiqZ/4qH/y4LwmsRehA60ulhP+D5onA7BwibuVXhcjAoL8wm+LwJVsrXphhiuZvVZhUwFIdCuQ4c46LYsqEfRTtf pBf1Jm9wZ2JornEtKlwFqDu3IXNCNFrcj47LoHQkBGxetx/9b7+3qyAW6x1xBP2r4nuBgpU16UMEDCO10eAA2UUIF7aS8lZRfcltRgu+DCm7Oy1t5p/DTU29DSW4z3I9hckcfLriw+OvuW2aLsjlLsQILLVpfofWE3ks9F3RwCw3VNEJjtgBfKKf9Hl 0XDldXnP6K8+V1d3OtfqvmyTPynLwgDnlLNsknsksOCCeS/CK/yZ/OYudNZ72zUbnOztTMU9JYne1/COjTcQ==</latexit><latexit sha1_base64="kgOVVRDCI+kea40Cxyp+m32d5FY=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hgcEsUNS GEhFX0CQS5GHazmU5Py4TOtM5Mhab2V/iqP8x/4+lFlpYNTNLkzDnnO5eZ03HjUBjb7/+dmb0z17l7b/7+woOHjx4vLi0/OTRRojkc8CiM9LHLDIRCwYEVNoTjWAOTbghH7tlWYT/6AdqISH21aQwjyQIlfMGZRdW3tff748x5tZqPl7r9lX656HXBq YUuqdfueHlODb2IJxKU5SEz5sTpx3aUMW0FDyFfGCYGYsbPWAAnKComwYyysuKc9lDjUT/S+ClLS+1VImPSmFS66CmZPTVtW6GcajtnJkUQbUNPYEoLulmJ9d+NMqHixILiVSF+ElIb0eJ4qCc0cBumKDCuBfZC+SnTjGOgZiZXNnrMilq08U1T65mi wXyhNwAfr4jyxNhIYsNSMuVhRAXn9SYbSp2fOKMMhSKWzLpOnue0Wj1aKak5jbTliW2jbskOXTkFvwUWIi8iZOIyW8l8xlkRiumUiqZ/4qH/y4LwmsRehA60ulhP+D5onA7BwibuVXhcjAoL8wm+LwJVsrXphhiuZvVZhUwFIdCuQ4c46LYsqEfRTtf pBf1Jm9wZ2JornEtKlwFqDu3IXNCNFrcj47LoHQkBGxetx/9b7+3qyAW6x1xBP2r4nuBgpU16UMEDCO10eAA2UUIF7aS8lZRfcltRgu+DCm7Oy1t5p/DTU29DSW4z3I9hckcfLriw+OvuW2aLsjlLsQILLVpfofWE3ks9F3RwCw3VNEJjtgBfKKf9Hl 0XDldXnP6K8+V1d3OtfqvmyTPynLwgDnlLNsknsksOCCeS/CK/yZ/OYudNZ72zUbnOztTMU9JYne1/COjTcQ==</latexit>
Beams focused to 4.6 µm (852 nm) and 18 µm (509 
nm) in counter-propagating geometry, powers 570 
nW and 90 mW respectively,                               . ∆/2pi = +891 MHz




= 15± 3 µs
<latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit><latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit><latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit><latexit sha1_base64="PhV7O8RlNuE5C1ih3KWx05RpPMo=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHERUmqoghCwY3LCvYBTQyT6bQdOjMJMxOhhLpy46+4caGIW3/BnX/jpM1CWw9cOJxzL/feE8aMKu0439bc/MLi0nJhpbi6tr6xaW9tN1S USEzqOGKRbIVIEUYFqWuqGWnFkiAeMtIMB1eZ37wnUtFI3OphTHyOeoJ2KUbaSIG952mUBJW7o0v31Is5PH7weOJxpPuSp2oU2CWn7IwBZ4mbkxLIUQvsL68T4YQToTFDSrVdJ9Z+iqSmmJFR0UsUiREeoB5pGyoQJ8pPx3+M4IFROrAbSVNCw7H6eyJFXKkhD01ndqGa9jLxP6+d6O65n1IRJ5oIPFnUTRjUEcxCgR0qCdZsaAjCkppbIe4jibA20RVNCO70y7OkUSm7Ttm9OSlVL/I4CmAX7IND4IIzUAXXoAbqAINH8AxewZv1ZL1Y79bHpHXOymd2wB9Ynz8Qh5jJ</latexit>
Prr < 5%
<latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit><latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit><latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit><latexit sha1_base64="x8x5nIDS8YavdMQeJH+XN6hJu BI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIooiHghePFewHtqFstpt26WYTdidCCf0XXjwo4tV/481/47bNQasPB h7vzTAzL0ikMOi6X05hZXVtfaO4Wdra3tndK+8ftEycasabLJax7gTUcCkUb6JAyTuJ5jQKJG8H45uZ337k2ohY3eMk4X 5Eh0qEglG00kOjn2k9vT7vVfvliltz5yB/iZeTCuRo9MufvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+b XzwlVasMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyex9MhCaM5QTSyjTwt5K2IhqytCGV LIheMsv/yWt05rn1ry7s0r9Ko+jCEdwDCfgwQXU4RYa0AQGCp7gBV4d4zw7b877orXg5DOH8AvOxzfVhJBT</latexit>
Ω/2pi = 0.69± 0.01 MHz
<latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit><latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit><latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit><latexit sha1_ba se64="miBzwAvzZlf+pXSCkw6IEsH6 /Po=">AAACD3icbVDLSsNAFJ3UV62v qEs3g0VxFZMivkAouOlGrGAf0IQymU 7boTNJmJkINdQvcOOvuHGhiFu37vwbJ 20W2nrgwuGce7n3Hj9iVCrb/jZyc/M Li0v55cLK6tr6hrm5VZdhLDCp4ZCFo ukjSRgNSE1RxUgzEgRxn5GGP7hM/cY dEZKGwa0aRsTjqBfQLsVIaalt7rvXnP TQYcmN6IVtHZ+5EYe2ZTsPLkeqL3hy VbkfwbZZ1OIYcJY4GSmCDNW2+eV2Qh xzEijMkJQtx46UlyChKGZkVHBjSSKE B6hHWpoGiBPpJeN/RnBPKx3YDYWuQMG x+nsiQVzKIfd1Z3qknPZS8T+vFavuq ZfQIIoVCfBkUTdmUIUwDQd2qCBYsaE mCAuqb4W4jwTCSkdY0CE40y/PknrJc mzLuTkqls+zOPJgB+yCA+CAE1AGFVAF NYDBI3gGr+DNeDJejHfjY9KaM7KZbf AHxucP4Uyapg==</latexit>
Ω/2pi = 0.97± 0.01 MHz
<latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit><latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit><latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit><latexit sha1_ba se64="vMGkjN6kh6B6/6rOgXgGJ9KQK DU=">AAACD3icbVDLSsNAFJ3UV62vqE s3g0VxFZMiVAWh4KYbsYJ9QBPKZDpth8 4kYWYi1FC/wI2/4saFIm7duvNvnLRZa OuBC4dz7uXee/yIUals+9vILSwuLa/k Vwtr6xubW+b2TkOGscCkjkMWipaPJGE 0IHVFFSOtSBDEfUaa/vAy9Zt3REgaBr dqFBGPo35AexQjpaWOeehec9JHxyU3o he2dVZ2Iw5ty3YeXI7UQPDkqno/hh2z qMUJ4DxxMlIEGWod88vthjjmJFCYISnb jh0pL0FCUczIuODGkkQID1GftDUNECf SSyb/jOGBVrqwFwpdgYIT9fdEgriUI+ 7rzvRIOeul4n9eO1a9Uy+hQRQrEuDpo l7MoAphGg7sUkGwYiNNEBZU3wrxAAmE lY6woENwZl+eJ42S5diWc3NSrJxnceT BHtgHR8ABZVABVVADdYDBI3gGr+DNeDJ ejHfjY9qaM7KZXfAHxucP4umapw==</ latexit>
|ψi = (|rgi+ |gri)/
p
2




|C6|/Ω ∼ 9.5 µm
<latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit><latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit><latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit><latexit sha1_base64="e9G+mmIF+8KDcvDnt4703VRbD /U=">AAACKnicbVDLSgMxFM3UV62vqks3wSK4qjOi9QFCpRt3VrFW6AxDJk1rMJkZkztCGcbfceOvuHGhiFs/xPQhaOuBw OGce8i9J4gF12DbH1Zuanpmdi4/X1hYXFpeKa6uXesoUZQ1aCQidRMQzQQPWQM4CHYTK0ZkIFgzuKv1/eYDU5pH4RX0Yu ZJ0g15h1MCRvKLp5e+KwncKpkG2Ymr7xW0Kl7qmgzgml8ZkB33XLIuyVzN5VF5/9GVyU9IZn6xZJftAfAkcUakhEao+8VX tx3RRLIQqCBatxw7Bi8lCjgVLCu4iWYxoXeky1qGhkQy7aWDUzO8ZZQ27kTKvBDwQP2dSInUuicDM9nfUI97ffE/r5VA5 9BLeRgnwEI6/KiTCAwR7veG21wxCqJnCKGKm10xvSWKUDDtFkwJzvjJk+R6t+zYZedir1Q9HtWRRxtoE20jBx2gKjpDddR AFD2hF/SG3q1n69X6sD6HozlrlFlHf2B9fQM1DqhT</latexit>
6S1/2
<latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit><latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit><latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit><latexit sha1_base64="/pUqVIPfBjBdjflB+XoiE5GHnss=">AAAFjHichZRLT9wwEIANZVtKX9Aee7G6WqmHim4Qop X6EBJbaE9QKA+JXa0cZxIsbCe1nUKU5k/02v6x/ptOsimQsAJLkcYz883DnthPpLCu3/87M3tnrnP33vz9hQcPHz1+srj09MDGqeGwz2MZmyOfWZBCw74TTsJRYoApX8Khf7pR2g9/gLEi1t9clsBIsUiLUHDmUHW0tjfOvdcrxXix21/uV4teF7xa6 JJ67YyX5vQwiHmqQDsumbXHXj9xo5wZJ7iEYmGYWkgYP2URHKOomQI7yquCC9pDTUDD2OCnHa20V4mcKWsz5aOnYu7Etm2lcqrtjNkMQbQNA4EpHZhmJS58O8qFTlIHmk8KCVNJXUzL06GBMMCdzFBg3AjshfITZhjHQM1Mvmr0mJe1GBvapjawZYPF Qm8AId4Q5al1scKGlWI6wIgazupNPlSmOPZGOQplLJV3vaIo6GT16ERJ7UlsHE9dG/UrduirKfgtsBBFGSEXF9kq5guOitDMZFQ0/dMA/V+VRNAkdmN0oJOLDUQYgsHpEEw28WCCJ+WoMFlc4nsi0hVbm26I4RtWn5VkOpJAux4d4py7qqAeRTt9T8/ pT9rkTsHVXOlcUaYKUHNoR+acfmxx2yqpit5WELFx2Xryv/Xejol9oLvMF3TTwPcUBytr0oMJPADppsMDcKkWOmon5a2k/ILbiFN8HnR0c17eyjuFn556Cypyi+F+DJd39OmcC4e/7p5jriybswwrcNCizRXaXNK7WeCDiW6hYTKN0JgtwBfKa79H14 WDlWWvv+x9Xe2ur9Vv1Tx5Tl6Ql8Qjb8g6+Ux2yD7hRJJf5Df503ncWe2863yYuM7O1Mwz0lidzX+6HdMu</latexit>
Ω/2pi = 0.82± 0.05 MHz
<latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit><latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit><latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit><latexit sha1_base64="8UsiRCB+SWWRYFLbhk0AHdUrkmI=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxFZOiWASh4KYbsYJ9QBPKZDpt h84kYWYi1FC/wI2/4saFIm7duvNvnLRZaOuBYQ7n3Mu99/gRo1LZ9reRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/eFl6jfviJA0DG7VKCIeR/2A9ihGSksd89C95qSPjktuRC9sq6x/Dm3LPn1wOVIDwZOr6v0YdsyiFieA88TJSBFkqHXML7cb4piTQGG GpGw7dqS8BAlFMSPjghtLEiE8RH3S1jRAnEgvmdwzhgda6cJeKPQLFJyovzsSxKUccV9XpkvKWS8V//PaseqVvYQGUaxIgKeDejGDKoRpOLBLBcGKjTRBWFC9K8QDJBBWOsKCDsGZPXmeNEqWY1vOzUmxcp7FkQd7YB8cAQecgQqoghqoAwwewTN4BW/Gk/FivBsf09KckfXsgj8wPn8A3 5SapQ==</latexit>
Mesoscopic gate in multilevel atom
Analysis of gate protocol for multilevel atom 
shows nD5/2 mj=5/2 gives optimal performance. 
Graph shows simulation for 78D5/2 with current 
beam waists and powers yielding F>0.99.
Strong coupling to CPW
Ensemble qubits
Increase trap size to enable loading of atomic 
ensembles - explore application of atomic 
ensembles as directional photon sources.
Upgrade experiment setup to install 4 K 
closed-cycle UHV cryostat and trap atoms 
close to high Q superconducting resonator
|Ai = |4, 0i
<latexit sha1_base64="+NUtYpHjb87yGwkdy9DxnePWkLg=">AAAFl3ichZRZT9wwEIANZVtKL2ifqr5YXa3UB4Q2CK l96EHFFugTVzkkdrVynEnWInZS2ylEaX5KX9vf1H/TyVEgYQWWooxn5psjntiNQ2Fsv/93ZvbeXOf+g/mHC48eP3n6bHHp+ZGJEs3hkEdhpE9cZiAUCg6tsCGcxBqYdEM4ds82CvvxD9BGROqbTWMYSRYo4QvOLKrGi0vDM7DZ5/xD+V5b7ufjxW5/p V8uelNwaqFL6rU7XppTQy/iiQRleciMOXX6sR1lTFvBQ8gXhomBmPEzFsApiopJMKOsrD2nPdR41I80PsrSUnudyJg0JpUuekpmJ6ZtK5RTbefMpAiibegJTGlBNyux/rtRJlScWFC8KsRPQmojWnwo6gkN3IYpCoxrgb1QPmGacQzUzOTKRo9ZUYs2 vmlqPVM0mC/0BuDjYVGeGBtJbFhKpjyMqOC83mRDqfNTZ5ShUMSSWdfJ85xWq0crJTWTSFue2DbqluzQlVPwO2Ah8iJCJi6zlcxXnBqhmE6paPonHvovF4TXJPYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+EHIlAlW5tuieFqVn+rkKkgBNp16BBH3pY F9Sja6Xt6QX/SJofzXnOFc0npMkDNoR2ZC/qxxe3IuCx6R0LAxkXr8f/We7s6coHuM1fQTQ3fExystEkPKngAoZ0OD8AmSqignZS3kvJLbiNK8KZQwe15eSvvFH566i0oyS2G+zFcndGXCy4s/roHltmibM5SrMBCi9bXaH1F76eeCzq4g4ZqGqExW4 A3lNO+j24KR6srTn/F2Vvrrq/Wd9U8eUVekzfEIW/JOtkmu+SQcHJOfpHf5E/nZedTZ7OzXbnOztTMC9JYnb1/tPLXgQ==</latexit><latexit sha1_base64="+NUtYpHjb87yGwkdy9DxnePWkLg=">AAAFl3ichZRZT9wwEIANZVtKL2ifqr5YXa3UB4Q2CK l96EHFFugTVzkkdrVynEnWInZS2ylEaX5KX9vf1H/TyVEgYQWWooxn5psjntiNQ2Fsv/93ZvbeXOf+g/mHC48eP3n6bHHp+ZGJEs3hkEdhpE9cZiAUCg6tsCGcxBqYdEM4ds82CvvxD9BGROqbTWMYSRYo4QvOLKrGi0vDM7DZ5/xD+V5b7ufjxW5/p V8uelNwaqFL6rU7XppTQy/iiQRleciMOXX6sR1lTFvBQ8gXhomBmPEzFsApiopJMKOsrD2nPdR41I80PsrSUnudyJg0JpUuekpmJ6ZtK5RTbefMpAiibegJTGlBNyux/rtRJlScWFC8KsRPQmojWnwo6gkN3IYpCoxrgb1QPmGacQzUzOTKRo9ZUYs2 vmlqPVM0mC/0BuDjYVGeGBtJbFhKpjyMqOC83mRDqfNTZ5ShUMSSWdfJ85xWq0crJTWTSFue2DbqluzQlVPwO2Ah8iJCJi6zlcxXnBqhmE6paPonHvovF4TXJPYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+EHIlAlW5tuieFqVn+rkKkgBNp16BBH3pY F9Sja6Xt6QX/SJofzXnOFc0npMkDNoR2ZC/qxxe3IuCx6R0LAxkXr8f/We7s6coHuM1fQTQ3fExystEkPKngAoZ0OD8AmSqignZS3kvJLbiNK8KZQwe15eSvvFH566i0oyS2G+zFcndGXCy4s/roHltmibM5SrMBCi9bXaH1F76eeCzq4g4ZqGqExW4 A3lNO+j24KR6srTn/F2Vvrrq/Wd9U8eUVekzfEIW/JOtkmu+SQcHJOfpHf5E/nZedTZ7OzXbnOztTMC9JYnb1/tPLXgQ==</latexit><latexit sha1_base64="+NUtYpHjb87yGwkdy9DxnePWkLg=">AAAFl3ichZRZT9wwEIANZVtKL2ifqr5YXa3UB4Q2CK l96EHFFugTVzkkdrVynEnWInZS2ylEaX5KX9vf1H/TyVEgYQWWooxn5psjntiNQ2Fsv/93ZvbeXOf+g/mHC48eP3n6bHHp+ZGJEs3hkEdhpE9cZiAUCg6tsCGcxBqYdEM4ds82CvvxD9BGROqbTWMYSRYo4QvOLKrGi0vDM7DZ5/xD+V5b7ufjxW5/p V8uelNwaqFL6rU7XppTQy/iiQRleciMOXX6sR1lTFvBQ8gXhomBmPEzFsApiopJMKOsrD2nPdR41I80PsrSUnudyJg0JpUuekpmJ6ZtK5RTbefMpAiibegJTGlBNyux/rtRJlScWFC8KsRPQmojWnwo6gkN3IYpCoxrgb1QPmGacQzUzOTKRo9ZUYs2 vmlqPVM0mC/0BuDjYVGeGBtJbFhKpjyMqOC83mRDqfNTZ5ShUMSSWdfJ85xWq0crJTWTSFue2DbqluzQlVPwO2Ah8iJCJi6zlcxXnBqhmE6paPonHvovF4TXJPYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+EHIlAlW5tuieFqVn+rkKkgBNp16BBH3pY F9Sja6Xt6QX/SJofzXnOFc0npMkDNoR2ZC/qxxe3IuCx6R0LAxkXr8f/We7s6coHuM1fQTQ3fExystEkPKngAoZ0OD8AmSqignZS3kvJLbiNK8KZQwe15eSvvFH566i0oyS2G+zFcndGXCy4s/roHltmibM5SrMBCi9bXaH1F76eeCzq4g4ZqGqExW4 A3lNO+j24KR6srTn/F2Vvrrq/Wd9U8eUVekzfEIW/JOtkmu+SQcHJOfpHf5E/nZedTZ7OzXbnOztTMC9JYnb1/tPLXgQ==</latexit><latexit sha1_base64="+NUtYpHjb87yGwkdy9DxnePWkLg=">AAAFl3ichZRZT9wwEIANZVtKL2ifqr5YXa3UB4Q2CK l96EHFFugTVzkkdrVynEnWInZS2ylEaX5KX9vf1H/TyVEgYQWWooxn5psjntiNQ2Fsv/93ZvbeXOf+g/mHC48eP3n6bHHp+ZGJEs3hkEdhpE9cZiAUCg6tsCGcxBqYdEM4ds82CvvxD9BGROqbTWMYSRYo4QvOLKrGi0vDM7DZ5/xD+V5b7ufjxW5/p V8uelNwaqFL6rU7XppTQy/iiQRleciMOXX6sR1lTFvBQ8gXhomBmPEzFsApiopJMKOsrD2nPdR41I80PsrSUnudyJg0JpUuekpmJ6ZtK5RTbefMpAiibegJTGlBNyux/rtRJlScWFC8KsRPQmojWnwo6gkN3IYpCoxrgb1QPmGacQzUzOTKRo9ZUYs2 vmlqPVM0mC/0BuDjYVGeGBtJbFhKpjyMqOC83mRDqfNTZ5ShUMSSWdfJ85xWq0crJTWTSFue2DbqluzQlVPwO2Ah8iJCJi6zlcxXnBqhmE6paPonHvovF4TXJPYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+EHIlAlW5tuieFqVn+rkKkgBNp16BBH3pY F9Sja6Xt6QX/SJofzXnOFc0npMkDNoR2ZC/qxxe3IuCx6R0LAxkXr8f/We7s6coHuM1fQTQ3fExystEkPKngAoZ0OD8AmSqignZS3kvJLbiNK8KZQwe15eSvvFH566i0oyS2G+zFcndGXCy4s/roHltmibM5SrMBCi9bXaH1F76eeCzq4g4ZqGqExW4 A3lNO+j24KR6srTn/F2Vvrrq/Wd9U8eUVekzfEIW/JOtkmu+SQcHJOfpHf5E/nZedTZ7OzXbnOztTMC9JYnb1/tPLXgQ==</latexit>
|Bi = |3, 0i
<latexit sha1_base64="9aRPqz/3eVs3Uvrw34yIkI9ticE=">AAAFl3ichZRZb9QwEIDd0oWyXC08IV4sVivxUFWbgg QPHBVd2vLUix5Sd7VynElqNXaC7dBGIT+FV/hN/BsmB22TrlpLUcYz880RT+zGoTB2MPg7M3tnrnP33vz97oOHjx4/WVh8emCiRHPY51EY6SOXGQiFgn0rbAhHsQYm3RAO3dO1wn74A7QRkfpm0xjGkgVK+IIzi6rJwuLoFGz2Of9Qvl8vDfLJQm+wP CgXvS44tdAj9dqeLM6pkRfxRIKyPGTGHDuD2I4zpq3gIeTdUWIgZvyUBXCMomISzDgra89pHzUe9SONj7K01F4lMiaNSaWLnpLZE9O2FcqptjNmUgTRNvIEprSgm5VY/904EypOLCheFeInIbURLT4U9YQGbsMUBca1wF4oP2GacQzUzOTKRo9ZUYs2 vmlqPVM0mHf7Q/DxsChPjI0kNiwlUx5GVHBWb7KR1PmxM85QKGLJrOfkeU6r1aeVkpqTSFue2DbqluzIlVPwW2Ah8iJCJi6ylcxXnBqhmE6paPonHvovFYTXJHYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+J7IlAlW5tuiOFqVn+rkKkgBNpz6AhH3pY F9Sna6Xt6Tn/SJofzXnOFc0npMkDNoR2Zc/qxxW3JuCx6S0LAJkXr8f/W+9s6coHuMlfQdQ3fExystEkPK3gIoZ0OD8EmSqignZS3kvILbi1K8KZQwc15eSvvFH566g0oyQ2G+wlcntGXcy4s/rp7ltmibM5SrMBCi9ZXaH1J76aeCzq4hYZqGqExW4 A3lNO+j64LByvLzmDZ2XnTW12p76p58oK8JK+IQ96SVbJJtsk+4eSM/CK/yZ/O886nznpns3KdnamZZ6SxOjv/ALT614E=</latexit><latexit sha1_base64="9aRPqz/3eVs3Uvrw34yIkI9ticE=">AAAFl3ichZRZb9QwEIDd0oWyXC08IV4sVivxUFWbgg QPHBVd2vLUix5Sd7VynElqNXaC7dBGIT+FV/hN/BsmB22TrlpLUcYz880RT+zGoTB2MPg7M3tnrnP33vz97oOHjx4/WVh8emCiRHPY51EY6SOXGQiFgn0rbAhHsQYm3RAO3dO1wn74A7QRkfpm0xjGkgVK+IIzi6rJwuLoFGz2Of9Qvl8vDfLJQm+wP CgXvS44tdAj9dqeLM6pkRfxRIKyPGTGHDuD2I4zpq3gIeTdUWIgZvyUBXCMomISzDgra89pHzUe9SONj7K01F4lMiaNSaWLnpLZE9O2FcqptjNmUgTRNvIEprSgm5VY/904EypOLCheFeInIbURLT4U9YQGbsMUBca1wF4oP2GacQzUzOTKRo9ZUYs2 vmlqPVM0mHf7Q/DxsChPjI0kNiwlUx5GVHBWb7KR1PmxM85QKGLJrOfkeU6r1aeVkpqTSFue2DbqluzIlVPwW2Ah8iJCJi6ylcxXnBqhmE6paPonHvovFYTXJHYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+J7IlAlW5tuiOFqVn+rkKkgBNpz6AhH3pY F9Sna6Xt6Tn/SJofzXnOFc0npMkDNoR2Zc/qxxW3JuCx6S0LAJkXr8f/W+9s6coHuMlfQdQ3fExystEkPK3gIoZ0OD8EmSqignZS3kvILbi1K8KZQwc15eSvvFH566g0oyQ2G+wlcntGXcy4s/rp7ltmibM5SrMBCi9ZXaH1J76aeCzq4hYZqGqExW4 A3lNO+j64LByvLzmDZ2XnTW12p76p58oK8JK+IQ96SVbJJtsk+4eSM/CK/yZ/O886nznpns3KdnamZZ6SxOjv/ALT614E=</latexit><latexit sha1_base64="9aRPqz/3eVs3Uvrw34yIkI9ticE=">AAAFl3ichZRZb9QwEIDd0oWyXC08IV4sVivxUFWbgg QPHBVd2vLUix5Sd7VynElqNXaC7dBGIT+FV/hN/BsmB22TrlpLUcYz880RT+zGoTB2MPg7M3tnrnP33vz97oOHjx4/WVh8emCiRHPY51EY6SOXGQiFgn0rbAhHsQYm3RAO3dO1wn74A7QRkfpm0xjGkgVK+IIzi6rJwuLoFGz2Of9Qvl8vDfLJQm+wP CgXvS44tdAj9dqeLM6pkRfxRIKyPGTGHDuD2I4zpq3gIeTdUWIgZvyUBXCMomISzDgra89pHzUe9SONj7K01F4lMiaNSaWLnpLZE9O2FcqptjNmUgTRNvIEprSgm5VY/904EypOLCheFeInIbURLT4U9YQGbsMUBca1wF4oP2GacQzUzOTKRo9ZUYs2 vmlqPVM0mHf7Q/DxsChPjI0kNiwlUx5GVHBWb7KR1PmxM85QKGLJrOfkeU6r1aeVkpqTSFue2DbqluzIlVPwW2Ah8iJCJi6ylcxXnBqhmE6paPonHvovFYTXJHYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+J7IlAlW5tuiOFqVn+rkKkgBNpz6AhH3pY F9Sna6Xt6Tn/SJofzXnOFc0npMkDNoR2Zc/qxxW3JuCx6S0LAJkXr8f/W+9s6coHuMlfQdQ3fExystEkPK3gIoZ0OD8EmSqignZS3kvILbi1K8KZQwc15eSvvFH566g0oyQ2G+wlcntGXcy4s/rp7ltmibM5SrMBCi9ZXaH1J76aeCzq4hYZqGqExW4 A3lNO+j64LByvLzmDZ2XnTW12p76p58oK8JK+IQ96SVbJJtsk+4eSM/CK/yZ/O886nznpns3KdnamZZ6SxOjv/ALT614E=</latexit><latexit sha1_base64="9aRPqz/3eVs3Uvrw34yIkI9ticE=">AAAFl3ichZRZb9QwEIDd0oWyXC08IV4sVivxUFWbgg QPHBVd2vLUix5Sd7VynElqNXaC7dBGIT+FV/hN/BsmB22TrlpLUcYz880RT+zGoTB2MPg7M3tnrnP33vz97oOHjx4/WVh8emCiRHPY51EY6SOXGQiFgn0rbAhHsQYm3RAO3dO1wn74A7QRkfpm0xjGkgVK+IIzi6rJwuLoFGz2Of9Qvl8vDfLJQm+wP CgXvS44tdAj9dqeLM6pkRfxRIKyPGTGHDuD2I4zpq3gIeTdUWIgZvyUBXCMomISzDgra89pHzUe9SONj7K01F4lMiaNSaWLnpLZE9O2FcqptjNmUgTRNvIEprSgm5VY/904EypOLCheFeInIbURLT4U9YQGbsMUBca1wF4oP2GacQzUzOTKRo9ZUYs2 vmlqPVM0mHf7Q/DxsChPjI0kNiwlUx5GVHBWb7KR1PmxM85QKGLJrOfkeU6r1aeVkpqTSFue2DbqluzIlVPwW2Ah8iJCJi6ylcxXnBqhmE6paPonHvovFYTXJHYjdKDVwXrC90HjdAgWNnGvwuNiVFiYX+J7IlAlW5tuiOFqVn+rkKkgBNpz6AhH3pY F9Sna6Xt6Tn/SJofzXnOFc0npMkDNoR2Zc/qxxW3JuCx6S0LAJkXr8f/W+9s6coHuMlfQdQ3fExystEkPK3gIoZ0OD8EmSqignZS3kvILbi1K8KZQwc15eSvvFH566g0oyQ2G+wlcntGXcy4s/rp7ltmibM5SrMBCi9ZXaH1J76aeCzq4hYZqGqExW4 A3lNO+j64LByvLzmDZ2XnTW12p76p58oK8JK+IQ96SVbJJtsk+4eSM/CK/yZ/O886nznpns3KdnamZZ6SxOjv/ALT614E=</latexit>
|5, 1i
<latexit sha1_base64="VMxxKS8sbWAmaq36goQmWJf48+U=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENqgov aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvPlbX9rrXmr5skr8pq8IQ55R7bIJ7JHDgknkvwiv8mf3mJvvbfR26xdZ2ca5iVprd7OP5aZ0+w=</latexit><latexit sha1_base64="VMxxKS8sbWAmaq36goQmWJf48+U=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENqgov aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvPlbX9rrXmr5skr8pq8IQ55R7bIJ7JHDgknkvwiv8mf3mJvvbfR26xdZ2ca5iVprd7OP5aZ0+w=</latexit><latexit sha1_base64="VMxxKS8sbWAmaq36goQmWJf48+U=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENqgov aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvPlbX9rrXmr5skr8pq8IQ55R7bIJ7JHDgknkvwiv8mf3mJvvbfR26xdZ2ca5iVprd7OP5aZ0+w=</latexit><latexit sha1_base64="VMxxKS8sbWAmaq36goQmWJf48+U=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENqgov aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvPlbX9rrXmr5skr8pq8IQ55R7bIJ7JHDgknkvwiv8mf3mJvvbfR26xdZ2ca5iVprd7OP5aZ0+w=</latexit>
|4, 1i
<latexit sha1_base64="LB4PLe/zsJOVTOYTSex8lW5AO48=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP5F10+s=</latexit><latexit sha1_base64="LB4PLe/zsJOVTOYTSex8lW5AO48=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP5F10+s=</latexit><latexit sha1_base64="LB4PLe/zsJOVTOYTSex8lW5AO48=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP5F10+s=</latexit><latexit sha1_base64="LB4PLe/zsJOVTOYTSex8lW5AO48=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X19xislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP5F10+s=</latexit>
|3, 1i
<latexit sha1_base64="S9+8pDLD7yBSrwOZ0SSdf3/E7kc=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyBY1+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObv15xislSf7g6rBa9KTiN0 CfN2p0szynXj3kqQVkeMWNOnGFixznTVvAIigU3NZAwfsZCOEFRMQlmnFcVF3SAGp8GscZPWVpprxM5k8Zk0kNPyeyp6dpK5VTbOTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+WnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVnDeb3JW6OHHGOQplLJn3naIoaL0GtFZScxpry1PbRb2KdT05Bb8DFqIoI+TiMlvFfMZZEYrpjIq2f+qj/0pJ+G1iL0YHWl+sL4IANE6HYFEb92s8KUeFRcUVvi9CVbGN6ZYYnmbNWUVMhRHQvkNdHHRbFTSgaKfr9IL +pG0O573hSueK0lWAhkM7Mhd0o8PtyKQqekdCyCZl68n/1ge7OvaA7jFP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTll9xWnOL7oMLb8/JO3in89NTbUJHbDPcTuLqjDxdcWPx19y2zZdmcZViBhQ6tr9H6it7LfA90eAcN9TRCa7YAXyin+x7dFA 7XVp3hqvPlTX9zrXmr5skL8pK8Ig55RzbJJ7JLDggnkvwiv8mf3mLvbW+9t1G7zs40zHPSWr3tf4xR0+o=</latexit><latexit sha1_base64="S9+8pDLD7yBSrwOZ0SSdf3/E7kc=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyBY1+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObv15xislSf7g6rBa9KTiN0 CfN2p0szynXj3kqQVkeMWNOnGFixznTVvAIigU3NZAwfsZCOEFRMQlmnFcVF3SAGp8GscZPWVpprxM5k8Zk0kNPyeyp6dpK5VTbOTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+WnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVnDeb3JW6OHHGOQplLJn3naIoaL0GtFZScxpry1PbRb2KdT05Bb8DFqIoI+TiMlvFfMZZEYrpjIq2f+qj/0pJ+G1iL0YHWl+sL4IANE6HYFEb92s8KUeFRcUVvi9CVbGN6ZYYnmbNWUVMhRHQvkNdHHRbFTSgaKfr9IL +pG0O573hSueK0lWAhkM7Mhd0o8PtyKQqekdCyCZl68n/1ge7OvaA7jFP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTll9xWnOL7oMLb8/JO3in89NTbUJHbDPcTuLqjDxdcWPx19y2zZdmcZViBhQ6tr9H6it7LfA90eAcN9TRCa7YAXyin+x7dFA 7XVp3hqvPlTX9zrXmr5skL8pK8Ig55RzbJJ7JLDggnkvwiv8mf3mLvbW+9t1G7zs40zHPSWr3tf4xR0+o=</latexit><latexit sha1_base64="S9+8pDLD7yBSrwOZ0SSdf3/E7kc=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyBY1+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObv15xislSf7g6rBa9KTiN0 CfN2p0szynXj3kqQVkeMWNOnGFixznTVvAIigU3NZAwfsZCOEFRMQlmnFcVF3SAGp8GscZPWVpprxM5k8Zk0kNPyeyp6dpK5VTbOTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+WnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVnDeb3JW6OHHGOQplLJn3naIoaL0GtFZScxpry1PbRb2KdT05Bb8DFqIoI+TiMlvFfMZZEYrpjIq2f+qj/0pJ+G1iL0YHWl+sL4IANE6HYFEb92s8KUeFRcUVvi9CVbGN6ZYYnmbNWUVMhRHQvkNdHHRbFTSgaKfr9IL +pG0O573hSueK0lWAhkM7Mhd0o8PtyKQqekdCyCZl68n/1ge7OvaA7jFP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTll9xWnOL7oMLb8/JO3in89NTbUJHbDPcTuLqjDxdcWPx19y2zZdmcZViBhQ6tr9H6it7LfA90eAcN9TRCa7YAXyin+x7dFA 7XVp3hqvPlTX9zrXmr5skL8pK8Ig55RzbJJ7JLDggnkvwiv8mf3mLvbW+9t1G7zs40zHPSWr3tf4xR0+o=</latexit><latexit sha1_base64="S9+8pDLD7yBSrwOZ0SSdf3/E7kc=">AAAFjXichZRbT9RAFIAHZBXxAuijLxM3m/hAyBY1+k AICavoEwhyMXSzmU5Py4TOtM5Mhab2V/iqP8x/4+lFoGUDkzQ5c875zmXmdLwkEsYOh39nZu/N9e4/mH+48Ojxk6eLS8vPDk2cag4HPI5ifewxA5FQcGCFjeA40cCkF8GRd7ZV2o9+gDYiVl9tlsBYslCJQHBmUfXNPQObv15xislSf7g6rBa9KTiN0 CfN2p0szynXj3kqQVkeMWNOnGFixznTVvAIigU3NZAwfsZCOEFRMQlmnFcVF3SAGp8GscZPWVpprxM5k8Zk0kNPyeyp6dpK5VTbOTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+WnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVnDeb3JW6OHHGOQplLJn3naIoaL0GtFZScxpry1PbRb2KdT05Bb8DFqIoI+TiMlvFfMZZEYrpjIq2f+qj/0pJ+G1iL0YHWl+sL4IANE6HYFEb92s8KUeFRcUVvi9CVbGN6ZYYnmbNWUVMhRHQvkNdHHRbFTSgaKfr9IL +pG0O573hSueK0lWAhkM7Mhd0o8PtyKQqekdCyCZl68n/1ge7OvaA7jFP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTll9xWnOL7oMLb8/JO3in89NTbUJHbDPcTuLqjDxdcWPx19y2zZdmcZViBhQ6tr9H6it7LfA90eAcN9TRCa7YAXyin+x7dFA 7XVp3hqvPlTX9zrXmr5skL8pK8Ig55RzbJJ7JLDggnkvwiv8mf3mLvbW+9t1G7zs40zHPSWr3tf4xR0+o=</latexit>
|2, 1i
<latexit sha1_base64="K/onI2naLdzVi2S+8Ek/O37gEFA=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X1txislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP4ct0+k=</latexit><latexit sha1_base64="K/onI2naLdzVi2S+8Ek/O37gEFA=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X1txislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP4ct0+k=</latexit><latexit sha1_base64="K/onI2naLdzVi2S+8Ek/O37gEFA=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X1txislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP4ct0+k=</latexit><latexit sha1_base64="K/onI2naLdzVi2S+8Ek/O37gEFA=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeENogqv aAEBLb0p6gUB4VWa0cZxIsYie1nUKU5lf02v6w/ptOHgUSVmAp0nhmvnnYE3tJJIwdDv/OzD6Y6z18NP944cnTZ88Xl5ZfHJk41RwOeRzF+sRjBiKh4NAKG8FJooFJL4Jj73y7tB//AG1ErL7aLIGxZKESgeDMouqbew42X1txislSf7g6rBa9LTiN0 CfN2psszynXj3kqQVkeMWNOnWFixznTVvAIigU3NZAwfs5COEVRMQlmnFcVF3SAGp8GscZPWVppbxI5k8Zk0kNPyeyZ6dpK5VTbBTMZgmhzfYEpLeh2JTZ4P86FSlILiteFBGlEbUzL46G+0MBtlKHAuBbYC+VnTDOOgdqZPNnqMS9r0SYwba1vygaL hcEIArwiylNjY4kNS8mUjxEVXDSb3JW6OHXGOQplLJn3naIoaL0GtFZScxZry1PbRb2KdT05Bb8HFqIoI+TiKlvFfMZZEYrpjIq2f+qj/0pJ+G1iP0YHWl+sL4IANE6HYFEb92s8KUeFRcU1fiBCVbGN6Y4YnmbNWUVMhRHQvkNdHHRbFTSgaKcb9JL +pG0O573hSueK0lWAhkM7Mpd0s8PtyqQqeldCyCZl68n/1gd7OvaA7jNP0I8avqc4WFmbHtXwCCI7HR6BTZVQYTcp7yTlV9x2nOL7oMK78/JO3in89NQ7UJE7DPcTuL6jD5dcWPx1DyyzZdmcZViBhQ6tb9D6mt7PfA90eA8N9TRCa7YAXyin+x7dFo 7WVp3hqvNlvb+11rxV8+QVeU3eEIe8I1vkE9kjh4QTSX6R3+RPb7H3trfR26xdZ2ca5iVprd7OP4ct0+k=</latexit>
78D5/2
<latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit><latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit><latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit><latexit sha1_base64="Ypi/2eEC0gK1SvyalzUdK+AGxrY=">AAAFjXichZRLT9wwEIANZVtKH0B77MXqaqUeKrpZFc EBISS2pT1BoTwqdrVynEmwiJ3UdgpRml/Ra/vD+m86eRRIWIGlSOOZ+eZhT+zGoTC23/87M/tgrvPw0fzjhSdPnz1fXFp+cWSiRHM45FEY6ROXGQiFgkMrbAgnsQYm3RCO3fPtwn78A7QRkfpq0xjGkgVK+IIzi6pva+vDSbb6bpBPlrr9lX656G3Bq YUuqdfeZHlOjbyIJxKU5SEz5tTpx3acMW0FDyFfGCUGYsbPWQCnKComwYyzsuKc9lDjUT/S+ClLS+1NImPSmFS66CmZPTNtW6GcartgJkUQbSNPYEoLulmJ9dfHmVBxYkHxqhA/CamNaHE81BMauA1TFBjXAnuh/IxpxjFQM5MrGz1mRS3a+Kap9UzR YL7QG4KPV0R5YmwksWEpmfIwooKLepONpM5PnXGGQhFLZl0nz3NarR6tlNScRdryxLZRt2RHrpyC3wMLkRcRMnGVrWQ+46wIxXRKRdM/8dD/bUF4TWI/QgdaXawnfB80TodgYRP3KjwuRoWF+TV+IAJVsrXpjhiuZvVZhUwFIdCuQ0c46LYsqEfRTjf oJf1Jm9w52JornEtKlwFqDu3IXNLNFrcr47LoXQkBmxStx/9b7+3pyAW6z1xBP2r4nuBgpU16WMFDCO10eAg2UUIF7aS8lZRfcdtRgu+DCu7Oy1t5p/DTU+9ASe4w3E/g+o4+XHJh8dc9sMwWZXOWYgUWWrS+Qetrej/1XNDBPTRU0wiN2QJ8oZz2e3 RbOBqsOP0V58v77tagfqvmySvymrwhDlkjW+QT2SOHhBNJfpHf5E9nsbPa2ehsVq6zMzXzkjRWZ+cfzu3TYg==</latexit>
5/2


















<latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit><latexit sha1_base64="4ulCjf0ls4uJeRxlayx8o4JiaMM=">AAAFtXichZTbbtQwEEDd0oVSbi088mKxWokHVDYVUhFCqKgLhaeWll6kZrVynEnWauwE26 GNQj6Dr+EVPoK/YXKhbdJVaynSeGbOXOKxvSQSxg6Hf+fmby30bt9ZvLt07/6Dh4+WVx4fmDjVHPZ5HMX6yGMGIqFg3wobwVGigUkvgkPvZLO0H34HbUSsvtosgbFkoRKB4MyiarL80j0Bmw+LCa+E98XEulqEU8u0jk+vGifL/eHqsFr0quA0Qp80a2eysqBcP+apBGV5xIw5doaJHedMW8EjKJbc1EDC+AkL4RhFxSSYcV51V tABanwaxBo/ZWmlvUzkTBqTSQ89JbNT07WVypm2U2YyBNHm+gJTWtDtSmzwepwLlaQWFK8LCdKI2piWv5H6QgO3UYYC41pgL5RPmWYcA7UzebLVY17Wok1g2lrflA0WS4MRBHiUlKfGxhIblpIpHyMqOG02uSt1ceyMcxTKWDLvO0VR0HoNaK2kZhpry1PbRb2KdT05A78BFqIoI+TiPFvFfMaZEorpjIq2f+qj/4uS8NvEbowO tD5YXwQBaJwOwaI27td4Uo4Ki4oLfE+EqmIb0zUxPM2afxUxFUZA+w518ULYqqABRTt9S8/oD9rmcN4brnSuKF0FaDi0I3NG33W4bZlURW9LCNmkbD353/pgR8ce0F3mCfpRw7cUBytr06MaHkFkZ8MjsKkSKuwm5Z2k/JzbjFN8R1R4fV7eyTuDn516Cypyi+F+Ahdn9OGMC4tXd88yW5bNWYYVWOjQ+hKtL+jdzPdAhzfQUE8 jtGYL8IVyuu/RVeFgbdUZrjpfXvU33jRv1SJ5Sp6R58Qh62SDfCI7ZJ9w8pP8Ir/Jn956b9zze0HtOj/XME9Ia/Xif8ud5Yg=</latexit>
F = 0.999
<latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit><latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit><latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit><latexit sha1_base64="eAibLUr9J0/LwiOID/l9mOqP7Dg=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWVlsth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QcQYtcB</latexit>
F = 0.992
<latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit><latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit><latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit><latexit sha1_base64="nQ3nA6zwHRxwKSPfExxIs0Hmu/o=">AAAFl3ichZRZb9QwEIDd0oVSrhaeEC8Wq5V4QKukQk Aljkpd2vLUix5Ss1o5ziS1ajvBdmijkJ/CK/wm/g3OQdukq9ZSpPHMfHPYE/sJZ9o4zt+Z2Ttzvbv35u8vPHj46PGTxaWnBzpOFYV9GvNYHflEA2cS9g0zHI4SBUT4HA7907XSfvgDlGax/GayBMaCRJKFjBJjVZPFJU8Qc0IJz9eLj85wZWV5sth3h k618HXBbYQ+atb2ZGlOekFMUwHSUE60PnadxIxzogyjHIoFL9WQEHpKIji2oiQC9Divai/wwGoCHMbKftLgSnuVyInQOhO+9Swr1V1bqZxqOyM6s6C1eQGzKQ2odiUmfD/OmUxSA5LWhYQpxybG5UHhgCmghmdWIFQx2wumJ0QRagO1M/mi1WNe1qJ0 qNvaQJcNFguDEYT2sjBNtYmFbVgIIgMbUcJZs8k9oYpjd5zn1e0okffdoihwvQa4VmJ9EitDU9NF/Yr1fDEFvwVmrCgj5OwiW8V8tVPDJFEZZm3/NLD+r0siaBO7sXXA9cUGLAxB2elghLfxoMaTclQILy7xPRbJim1MN8TwFWnOihMZccB9F3t25E1 V0ABbO/6Az/FP3OZOwTRc6VxRqgrQcNZumXP8qcNtiaQqektARCZl68n/1gfbKvYB7xKf4XUF31M7WFmbHtXwCLiZDo/ApJLJqJuUdpLSC24tTu1LIaOb89JO3in89NQbUJEbxO4ncHlHX84pM/bX3TPElGVTktkKDHRodYVWl/RuFvigoltoqKcRWr MF9oVyu+/RdeFgeeg6Q3fnTX/1bfNWzaMX6CV6hVz0Dq2iTbSN9hFFZ+gX+o3+9J73PvfWe5u16+xMwzxDrdXb+QfsbNb6</latexit>













∆/2pi = −45 GHz
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<latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit><latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit><latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit><latexit sha1_base64="ceCr7+Rn7cVWoJNY+NAWNNKkkqQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXZVJERQXUn DjsoJ9QBPCZDpph84kYWYilBAX/oobF4q49TPc+TdO2iy09cCFwzn3cu89QcKZ0gh9W0vLK6tr65WN6ubW9s6uvbffUXEqCW2TmMeyF2BFOYtoWzPNaS+RFIuA024wvin87gOVisXRvZ4k1BN4GLGQEayN5NuHrsap3zi9biD06AqsR1JkQuW+XUN1N AVcJE5JaqBEy7e/3EFMUkEjTThWqu+gRHsZlpoRTvOqmyqaYDLGQ9o3NMKCKi+bPpDDE6MMYBhLU5GGU/X3RIaFUhMRmM7iRDXvFeJ/Xj/V4aWXsShJNY3IbFGYcqhjWKQBB0xSovnEEEwkM7dCMsISE20yq5oQnPmXF0mnUXdQ3bk7rzWvyjgq4Agc gzPggAvQBLegBdqAgBw8g1fwZj1ZL9a79TFrXbLKmQPwB9bnD+lslfI=</latexit>
